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immm 1 i 

mM,mfo±K%.j£Ztltz, III (m^A lxG a y I n z Ni- a M a : 0 

- x ^ 1 > O^y^K 0 z 2£ 1 -CJ.O, x + y + z = 1 , fLTMIill (N 

) t«iSU<7?^VM7C^*^L. 0^a<lf^ t ) ^-g-trlll lUtS^lftMf? 
■e^oT, ft B B B ^MJ: •? all, f&ftili3J:?>'pMJi££oflI#-e;firU nlll:^ 
(Ge) # ? K- 7* £ ft £ Hit ^onifj; H + f 'JrilgOftv^Tft 

/f £ n MM t ^Hl^fe t <D ffl ^-fZ> d fc 1 1 & III Jj&^^ttfM&ftX?-. 

[W#£ 2 ] 

mil mmim^mw^iftm^o 
umm 3 j 

G e fc-frtr****, G e # V —7 2 titzIII JfcffifbW^MWMS , 7> K- 7^111 % 

[at#3i 4 ] 

[»#3l 5 ] 

G e**K-rS*i.fc nllOG e ©Ig^, 5X1 0 17 c nr 3 £LLT?5 XI 0 20 c 
m- 3 £lT-C*Sl$S 1 ~ 4 OMtt^ 1 ^tc|B*©III J&g'fb^Stef&ftSf^o 
6 ] 

** i ;T»ft©ffiv>TJMC*V»T, GeH^i^5 X 1 0 18 c m- 3 mTT^4ff 

#m ~ 5 i ffltBIRoili gUftbfe^ftfrSH&X?-. 

ni§j:n + t'j Tmmv&^TMm&T > k- * 1 - 6 ©Mtu^ 1 ^ 

[If 3ft« 8 ] 
[»*£ 9 ] 

nW§X *) 'IT «*©fiv>T*»OBIJP*»l M m&L±2 0 mJ2lT-C*« 

Iff ^ 1 1 ] 

nM* !? t 'J 7lI©fi^Til@«Ii# 5 ^ m£l± 1 5 ^ mJeiT-C**«f*3l 
7 4 fcli 8 KE*©III M-fk(»^i|5flE|&jt*^Fo 
Iff #31 1 2 ] 

n Sii O^t'J 7iftl£«iftv>T*&«©** U Tijkmtf, 5X1 0 17 c m- 3 JSLTt?* 
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[&#^i 

[0 0 0 1] 

cut*. 

10 0 0 2] 

in ^m«w#(±> ffl*Ko^ra*«:»c«-r*»*^>f k (led 

) ^v-^f^^^-K (LD) f<Op n«^-9«jft^III Jfefi-fbW^frl&jt^SrflJjS 
■f-4fc*o«ft*fttt LT*IJ/B Stress (fflx.fi, ft Ifcfcgt 1 #ffi0 o fflx.fi, j£*^ 
3?, Wfeflf, ^cVMi*M&^o»3fc4rS1-*LEDSri|(ldJi-*t:|»U nfStlipf<5l 
ft 7^ 3 - >>A • 7 A (jfijfcsSA lxGa y N:0^x, y^ 1 , x + y= 1) 14, 9 
yy K (clad) «Sr*flE1-afc¥Uffl?*LTv»* (f!lx.{4*, i&KvfclR 2 #JS) „ ifc, 
tt-fb*"U *A • 4 >v"*A (fcjfeSG a y I n z N I O^y, z =£ 1 , y + z = 1 ) f±, jg 

[0 0 0 3] 

xn (h e t e r o) »£#«<Df&jte«**j£1-* fcafr-c**,, fUx.fi, yffr^T-n ( 

dh) m&mm<D%?ttuzmj&-t «e*^e>Ga,i n«N (o^ y , 

z^l, y + z = 1) «?, nS2f fcfiplHlI llftft^i^f i 1 ^ 5 ^ K (c 

1 ad) m&tLX&&ZtiX\t*Z (fflx.fi, iMMtttft 1 #jbo o 

[0 0 0 4] 

fflx.fi, n!lSti|jStS!t:i603>^^ Mffi, ftfcfrfc, kofiib, Ss! (S i 
SEf*i t f~ iot, mW%*ltzmn&*^i-tZ>, nlAhGa,N (0^x, y^l, 

x + y =D mm*mm*tix\^z> (fux.fi, #tf ^su #m) » 

[0 0 0 5] 

nSWftSr^-TSfcftWn > ? ^ Mffi, *-*iJ: lj U 7ift£0(£v>JiO 

*v>t»^S*lt:v>4 (fflx.fi, #8f3:iR 4 #J5H) o 
[0 0 0 6] 

Ltf»L&j&*fc, S i £ nil H K— 7" Lfc L E D fcisv^T fi, ftlflllti £ £ C <fc 
[0 0 0 7] 

S i nl K-/n-> b t LTfi, (Ge) **tte»*lTV»4 (fflx.fi 

, ftWvfcflt 5 #R5) o Ltf»U S i <DWi%ttm-rz>t, K-tr>^»s|s»ifi< 
*«t2#J«) , f&JgJftOnMIII M^b^^#Jl*t#4^«/FflJt ?tLTV^<5„ 

MS KG e £ Y~\£>yi-kb, niaill ftffl-fkift^MWOTKtt, ¥±Btt£*.S& 
?/HL (pit) 3&«56^-t-*!ijS3&***i:$fLTV»* (#M*H\S:!R 3 #HR) 0 
[0 0 0 8] 

[W&fcfclft 1] #rJ 2000-332364 

[#K\Jtltt 2] #112 0 0 3 - 2 2 9 6 4 5 

HfBfcfcltt 3 ] #£BB5 5 - 3 8 3 4 -5§-<2r$R 

MSMfcfcflU ] 9 - 1 2 9 9 2 0 

MfHvfcHR 5 J *Wffl¥4 - 1 7 0 3 9 

i^wrxm i] mm mi - vmt&m*mfei > 1995^5^200 
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[^Ifrlfcltt 2 ] Jpn. J.Appl. Phys.,31 (9 A) ( 1 9 9 2), 2 
8 8 3 

[^#If5:ife3] Group III Nitride Semiconductor Compounds (CLARENDON Press 
(OXFORD) , 1998) , 1 0 41 

[0 0 0 9] 
[0 0 10] 

*»Wtt, tti&3li«±fc^j£S*Lfc, III Iif»*i# (jBUaaJCA 1 xG a y I n z N! 
-aM a : 0=£xs?l, O^y^l, O^z^l x + y + z = 1 X$> 0 N LTM 

<±fiH (N) fc*igU©j&Vifc7G3fc*£U 0Sa<lT*4,) t*tpIII Jftft-fMfcW 
MMT-tiboT, |g B B B S«JJ:()nIi, 3l:)fcJf> i5<fcU f pS!Jl££(7>JiI#-e;£U 

nil t^lStoPICttJ i t III t 

k- 7*$ twiiii ^Mibt/^##:jf t7> k- 7*0111 mmm^mfom t tsicsi 

ri» K— 7° £ fitzm^' &^X, X DftiftftfcG e & V - 7 2 ftfzIII Ii«*lfi« 
mmii, X QGMBtKG eri ? K-7*$*i£III ma^W^*#*oJiffJUlT-C**o £<b 
fc, *»MOffaft»«tC*V>-C, G e^K-y?^;nliOG e ISTT-OitJKtt^ 5X 
1 0 17 c m" 3 ja±T 5 X 1 0 20 c m- 3 £iT^^o *3&l©t7 1 oo»I4lK«|:iJV» 
T, 7»BE©fiv>TilMi»c*»t*G eJ|f«li5 x l 0 18 cm- 3 £lTt*^. 

*§&wiv>vj-m%mmzi5^x, nmmz*) 1 1 y Tiioft^uwii 7 > k - n?* 

±l£TifcJf KG e ri* K-7°$tLTV^ 0 

(1) ttMfcLtlcJBrtSjtfc, HI &ftfbtt*#$ (ftS*Al,G8,In,Ni..M 
a : 0 ^ x ^ 1 , 0 £ y £1 , O^z^l x + y + z = 1 «9 , * LTM(±M 

x (n) ti,im<vmvm-x,mz%iL, o^a<it*s < , ) *£triii m^t^o^m^^ 
v^TSfe^ Znmmt mgh&m t <o m * c t t ? %> m mmitm^m^ttM 

(2) G e «r^tfi«^ G e OJR ; f-aiBE*S»iW^g£'fb$-frfefl|jt*^rf * ( 1 ) (I 
( 3 ) G e *-£tMKlft)&* N G e 56* K— 7°£ Jtfclll > 7 > K- 7*0 

in *ft^w###flt*2j5s^jB«»ta»s*fc#a^e#ia$*L-cv»* (1) *fc 

14 (2) temoill JJeffl<bf»^»^3l*^o 

(4) G e#K-^#fL/i«i*K:*v»T, J: QffiftftlcG e rt* K-7°£ *l£III ^Ib 

■Cfc* (2) tfcii (3) KE*©III IWMb»**#«**^o 

(5) G ej&*K-7*S;ftfcnfflJl©G eS^OgS^ 5 X 1 0 17 c m- 3 J»±T? 5 X l 
0 20 cm- 3 ^TT^S (1) ~ (4) ©flffuWrlSfc^III llftft^i#|§*f? 0 

(6) *irUT»aofiv»TiMlfC*v>r, G e BLttiKkBEii* 5 X 1 0 18 c m" 3 SXTX 
&Z> (1) ~ (5) OWtL*>^|BfftoIII 0Efl'fk<Hr^4|[#ft%X7- o 
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(7) nlli I? V TsijgOftV^T^^T > K-7°-T?&& (l) ~~ (6) 
tL^tcfBfgcoiII l^bt^ftfSft^o 

(8) 0 'J TsUgOjg^Ti&Jf KG e^K-^Sftfc (1) ~ (6) <o 

(3) ~ (8) Ofafi/^CfEffeOIII fcSftW^MM&ftSS?-,, 

(10) nliiO U T^Of&v^TAfeilomil^l ^ mJiLh 2 0 mjaTT* 

* (7) 4fcii (8) Kiamoin nnr-rt*******^, 

(11) nlfJ; lj fc** U T^S^1g:V^TSb^<^JglJl7&*5 ^ m^± 1 5 ^ mJ&LT-e* 

* (7) sfctt (8) Kiafioiii twr-fbtt^Sfltft**?-. 

(12) nil J: 0 fc*^ 'J Tift&^ffiv^TilWB©** U 7ik^ ? > 5X10 17 cirT 3 

&T"ca* (7) (11) o#tLj&»cBB«oiu Ma-rbw^sfrft**?-,, 

[0 0 11] 

k i *i«r, i&3fe«pttn«*L, x.~yyyi,z& &s&#ffi*flrF\ nmmmm^o 

[0 0 12] 

* (ftfifc^CA l,Ga»In z Ni. a M a : O^x^h O^y^l, O^z^l TIo, x 
+ y + z = lT-*l9, ^-LTMIill (N) t ttgUOflS V»i5G5lSfc$tU 0 £ a < 1 "C* 
£ 0 ) 4-^trIII ilftWfM^Tiot, <t <? nil, £ 

©nil, §&ft/f, pMfe l< ttT»*wv»-r*i.t±SBOiifljR^:"C*$jtain Ssfi-fk 

"5 *«> ±IB*§J55S;fciJ»t*Mi: P, As, Sbf^f&ii 

-2) o 

[0 0 13] 

Itt^5t7r^7 («-Al 2 0 3 fg B B H ) *8Mt3E» (Z nO) t L < HWtfttfV * 
A • >;^*A (*Ufc*L i G a O2) fOfWilM, (Si) iM£J| (v-U 

a» ^a:^ H H B ^v^i^^ H B a ^ B B H i3<7)^b^ (s i c) *<&iv&¥*fWtf&ift;fr<b&* 

SSiCM^So SStitli, 'JVft^'J^ (GaP) «-fb#';*A (G a A 

s) ^coiii -v^b^^SWI§ B B B ##^fiJffl-e§;^o Mlbtf'J ^ais 

[0 0 14] 

±K^fb#V ^M^||i#^fltS/:ft(:, #K=3I3 0 2 6 0 8 7 

¥4-29702 3-^«fcM^3ftTV>&MAy7T&*iHF0B2 003-24330 
2-9-&*R*^tBH^SitTV»4Seeding Process (SP) ft t Uf tfitS^^SE'g'ttfiJ. 

[0 0 15] 

W****^**, *"«^JR'ffc^W$Cffl*«ffi (MOCVD, MOVPEifcliOMVP 
EfcffcHMfcSi'U&o ) , * * -V (MB E) ft, ^nyv (h a 1 o g 

e n) Ky-f K (**fM&) ^J£;f^^fcffij£*¥fi!fcteD J&J&T? 
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r)w-vj*<Dmmt Lx\$ y : g e h 4 ) t\>?* 

^JW)U a (CH 3 )4Ge) ^fh7xW;i/vr^A (fl^aS ' ( 

C 2 H 5 ) 4 Ge) ^*«^v-^A<fb#»*5filffl-Ci«&o MBE&T'fi, 5g£#©V 

h'-\£>^mt Lxmm-ez&o mx.^ mocvdstii, nakfttfy 

t7 7-f7*«J:i:, (CHs) iGe^iLtiin, 
[0 0 16] 

Illi, 1 ~ 1 0 // mT«b5 i fc#3* L < 2~ 

[0 0 17J 
[0 0 18] 

#tLT, G e ™ WfiCfftMfcllJ 1 5: H^i4o ;©f^ii n 
I pW#I©^MI^l:G K-e^g^Mg^^^)i|&iii 

V/III Jt $Mg$#^Rl?| & i X\ jftS^KU G e M^*- 

[0 0 1 9] 

mtm*mm<omw.<>>^ -**t>%. mmmmn, o. 5 nmja±#jr*-* 0 »t l 

[0 0 2 0] 

»*#W«T*r¥ffltt*«»6<Uiv> 0 lfflJB*©©ift£Ge K-^i*«»«SG 

[0 0 2 1 ] 

fc**u fiiKi«f< L-tgzt, m&mttxLt\,\ n mm<?> * > * * h im# 

ff£,*££irK L ,i s * V ' 0 JH*M£E (Mil, V 

f) ttvMiHitvE (Mil, vt h) ©fiv»m imim^mft-mmttnzKTfmx 

[0 0 2 2] 
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mmz^zmmmi, 1 a±t 2 0 Q&.Tnmi-&o #t l < « 1 j^±t 1 0 o&t> 

[0 0 2 3 ] 

G e frflMMEK-frtf niaill Kfl'fbW^'fMlonffiO G e fll^-Mtt, 5 X 1 0 17 c 
m" 3 J^±5 X 1 0 20 c m- 3 £XTt-f&<Dtfmi-&o ftf-i L < ^±^ 1 X 1 0 18 cm" 3 J^±3 
X 1 0 19 cm- 3 ^T, £<b«?£L<ti, 3 X 1 0 18 cm" 3 m±2 X 1 0 19 cm- 3 mTT' 
*4. G e *r**J9EK*tr nMIII mmikm*mfcmoftW<DG efi? igjgti, ^fLi 

[0 0 2 4 ] 

G e frffiaueca-trnBUII tfgfl'fbW^'fMlonfflt^G eJKT-Mtt, G e fc&igg 

^*fftt=±4je*TK*£JL±2 X 1 0 19 c m-t&Tti-ZWM-f&o L< fi, fcA 
TRf £H± 1 XI 0 19 c m" 3 mT, ZhKftt L< ti, J£*TR#JSL± 5 x 1 0 18 c m" 3 
&T-e*«K trL*, K-tr^/L5v>^f!WflU>. G e *ft«*Hfrtf nMII 

$!fi<J& L<l±/FlSi:^k$-*T^V», G eJE^Ojijg*- 2X1 0 19 c m- 3 jgfc1-& fc 

[0 0 2 5 ] 

G eJB^OiftKtt, flilf, 2 * >«*^tfi* : SIMS) -CfflJgT?§* 

[0 0 2 6] 

S^SG e K-ySflilt 5 X 1 0 17 c m- 3 &±k-fZ> fc, JK:#|nJ*fftfMB;V*L E D 
*flJMttC*-fk*-*fc«*0^»0*^ U rilli, mfe (3-4) X10"cm- 3 t* 

[0 0 2 7] 

G e SrfcMK: K-/LmifiiJli: K - rf L fc irt*T- 
§&o G e £ K-yt^-C I n^A 1 -fra £ t li> spS-ffcfr^ii*- 

5 0 % & it*»lJL<, 1 %ja± 2 0 %JftT3&***-C* -5 o Ge*K-^U 

Jf 0«ti, A 1 O^-g-KtiO. l%Jsl±T2 0%BlTt^^^h^I* L<> 0. 5% 
&± 1 0 %&T?ifi1t&L"Z$>& 0 
[0 0 2 8] 

0, n > ^ ^ h JB |&jfcJB fc o HJ G e £ K-7 , Ucn?7y KJffcffcitSi fcj&*fifi 
tv^o n^7yKlli,AlGaN, GaN, I n G a N4 fT^/SI-* £ t^jg-C* 
3t& s > I n G a Nt1-*»-6-JC I n GaN^r/ * :/i 0 fe*£v»JfijK 

Lv> 0 n^7? W^t')7 ZHS: ti , n n > * * h Jg £ PO &v* 

jssas, K-^*4ir©fi6fi*#*aj:i(iiffLr, ^stto»v» 

[0 0 2 9] 
[0 0 3 0] 
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[0 0 3 1 ] 

Dai t & 2&5 J o 
[0 0 3 2 ] 

9 5 HCMC K-^> bMofi^Jf fca^ta^i:-^ iftlltt£ia4? t fc 4 < 
[0 0 3 3] 

fiK-yoGaN-e^Srt^lHv^ Ii:IJL<(i 1 5X l 0 17 c m" 3 »9 
, K-'/'t*»'ft-tc»iG e 7 > F- ^tr* J £ *>M£ L v> 

[0 0 3 4] 
[0 0 3 5] 

p MJf ttjllt 0 . 0 1-1 /imS>J¥3t\ 5&3feJiU«L"Cv»4 p * 9 7 KJgfcjEfifc^ 

p^57 Kill, GaN, AlGaN4^IV>T«L, pKwr/hkLTM 
g£ Y—f-t &o l|t^)3>^ h fcj&fMfc £ ? *ftW£jft4f Tift 

[0 0 3 6] 
[0 0 3 7] 

p3^7 hiffi, GaN, AlGaN, I nGaN4if*fflV'4£J:^S, ^» 
[0 0 3 8] 

< t^> p^mtt^/F-To 

[0 0 3 9] 

^^Onlf, TitWf> J: tfpSI* III Iliti^l^wSS* 

j*ii#^|5S^$tL-r\ MBE, M0CVD> H V P E * ^J@fcO#te*Sfcltf>*fM?J!J 

tfifiE#2 005-3029455 
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[0 0 4 0] 

o III Dt*«^JP(fcfCb 'J>f->P A (TMG a ) % h'JxWJ^A ( 

TEGa) , h'J^fH^A (TMIn) , h V * f-JUT^^. A (TMA 1 ) 
4 iffcjflv** 4fc, K-./O h apt LT *>-9 ->*vy>, ;£ 

jgr;i/v-->AJ|J!4, e^.'>^ n^>^>?i^;i/v^^v"^ A (Cp z Mg) fc^S-fflv* 

[0 0 4 1 ] 

U Ni, Au4!fOli^ C r N W, V 4 f *rfflv»«6 C fc*»T?§ j|fl|^#*#fll# 
[0 0 4 2 ] 

[0 0 4 3] 

a*ttOiE*#3H-t LTIt Pt, Pd, Au, Cr, Ni, Cu, Coftttt^ 
*&V>„ Sh^ffc 3 ftTV»,&flfcg Mt4^[6]±-f S^t^ 

e>*LTV»4 0 EltHOMWt LT{±, ±tt<Q#ft<Dtil\Z > Rh, Ag, Alfciffc/fl 

[0 0 4 4] 
[0 0 4 5] 

[JtJfcff] 

[ 0 0 4 6] 

%mm i 

e K-^©»1I t#t**tl?#P*&4*ft*it«i L, III Mlfct/*®^ 

h/HfrJBv**^*, IITEM (Tunneling Electr 
on Microscope) WM[ZX.otz 0 2 J£l|$t& IWI^T^&o 

[0 0 4 7] 

B 1 fciaiRG) LED Zftm? 2>tz*b<n^\£9 frlfcmffilki* 1 1 Wffi 

[0 0 4 8] 

^L/wo &"f\ (0 0 0 1 ) -t77'f7Ml 0 1 ffiJS& (RF) If^Mstt- 
^«mfaSHM$tL^^Sfrffli^^E^7 7r-r Hot-b^ (s u s c e p t o 

[0 0 4 9] 

£4K1 0 1 ©ffiK** 1 0*IB"CM**e> 6 0 OTCtcfl-fflLfco afcEl 0 1 OS 
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*1. 5X10 4 /U*)V (Pa) tLfz 0 £OilJSRO f JE*T"C2»W, MLt, 36 
*1 0 1 ©SEW**- v** 'J (thermal cleaning) Ltz 0 V 

[0 0 5 OJ ... 

**£B»*t, gfc&i o loan* l l 2 0ti:#SS*fc o 112 orr- 

aiR^S&L^oSrflSBL^:^ h V * f^T*5 -«7 A (TMA1) Oftft 

lCMi9#tLtv^ii (N) «r-&trJft«it3»i»o5-«¥K:J: O^C^a* (N) JR 
^tRJEDS-^T, t7r-f7S«l 0 1±JC, »nmOJ?^oa-fb7n/5-^A (A 1 N 
) mm (BlTrc-fr-f) TMA 1 ©*ft*H#«3Mf#*0^*ft]£^ 

TMA 1 *SS£fc»mLfc 0 
[0 0 5 1 ] 

$cV>T, T>^-7 (NHs) *"^*5K«JftftKiS#»rtKttl&Lj6*T*& 4^*^ 

< 9-fc7'*©ifiSj&*l 0 4 0t:K4ofcO*?tBLJt^ fit^t5©*§ *>, 

F'J>f^>J->A (TMG a ) <0»fi^fi^^tt|^|feLs 7>K-^G 
aNHO 2 *4B*BJK.g.o-Cj&ft$*fc 0 T > a NJf 1 0 2 O/flpii 8 « m t 

[0 0 5 2] 

*x-/%aue* 1 1 4 o *cfc±#u ss^s^^ti?.-?, f^^f* 

ffr-r-VA (JWT (CH 3 ) 4 Ge) «r»6iit, % <D®Mm* & % V J 9 JU* 1 0 0 
HHftflilU 2. 0^m^>G e«JK5WSJffl«fc3E'ft't*G e K-7G a NJi 1 0 3 SrJgjK 

[0 0 5 3] 

_G e K-^GaNIttlUft, 7 3 0tt\ G e K-7°nMl n o. oe G a o. 94 N ? 
7 y KJS 10 4 £J£Sf Lfc 0 9 v KJg 1 0 4?>JiJ?fi 12. 5nmtU G e O K 

-7* til x l 0 1! cm- 3 tL^ 
[0 0 5 4 ] 

&£l 0 10jlS* 7 3 0°Ci: LT> G aN*644B»ii, I no 25 G ao 
75NJ: *) **#P»fc*^tf 5SJH#jtO#M^#F«3tl5*JB 1 0 5 £G e K-^n 



I no.oaG a 0 .9sN^7 9 KJI 1 0 4±KS£»7fc 0 #-fi»^#P#?g0^1 1 0 5C 
*oTli % 5fe-T, GetK-7LfcG aNP*M*G e K-7nII no.oeG ao 94 
9 y Kff 1 0 4 H^$*T^Jt7t 0 
[0 0 5 5] 

GaNWEftflitt, h'JxfM'j^A (TEG a) >7 Agt U r h 5xfjvy 

(TEGe) iV-'OhmtLTm&Z-t/zo MWit 1 6 nrat L, GeO 
1 0"cm- 3 H/:o 
[0 0 5 6] 

I no.25Gao.75 N#pH(±> MJ^f-zi/aH; *a (TEG a) y £ AMt U b 
U^f-^^>i?^A (TMIn) fr-f^frABiLTjftftS-li-fco 2. 5nm 

iU 7^ K-yt Lfco 

[0 0 5 7] 

#M^#FMtf»&$r*$&jfc« 1 0 5±fc»4 % 7nv-)A (Mg) ^ K-tf>^L 
^pSA I0.07G ao.93N^7 y KJg 1 0 6 tJgjftLfc. JgJ¥f4 lOnmi Ltz 0 plA 
1 0.07 G ao. 93 7 y KSl 0 6±{c{4, jgfc N M g £ K— tf >^ Ltz p MG a N =f > 
bJf 1 0 7 S-J&fcLfco MgO H-fcf^fcfcli, ^->^n^>^-;x^Mg 
(b i s - C p 2 Mg) £fflv>fc 0 M g 14, piGaNny^^ Ml 0 7 ©jEJLttiKd* 
8X1 0 17 c m" 3 t fcaflUc^flnLfc, pIGaNn^^^UlO 7tf)BK{± 1 0 0 n 



tBIE#2 005-3029455 
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m t Ltio 
[0 0 5 8] 

pH^UT (Mg) *m,%m\Zfem\L^%tzft<D7--)\'®m$:'fTte%: < ti, gfcll" 
[0 0 5 9] 

*v*t\ &^7* h 'J y/5 7 -f HS*XO , -*«fcK?>f ^f-^ftflFfcjfllflJL 
T, '^111 0 8 ^jS-tft^JfeOW^ftCRO, i^G e K-ZGaNf 1 0 

3©3cffi*Sffi$-£fc 0 «ffiS*>tGe K-ynIGaNil 0 3c*fi:tt, %M%* 
?ua (Cr) *i^(Au) S-fiL^nlt-^^tgl 0 8MLfc« »ft 
L^»JS*Jgflci 1 W^WSr^i-pMG aNny^ 1 0 7«5*lO&*|:tt, — 
6<)^XA-7^m Xtf&fcK)?* Mj v^9 7-f-#a^*fiJfflLT, SHU* fettle 

, fii (Pt) , i (Ag) , (Au) zmmz&fzKMMp*-* vtmui 0 

9 ZMj&Ltzo 
[0 0 6 0] 

&V>-C, III - V 0 raftO^Mfl^iO L E D f 7 y (chip) 10 KWML 
, ^ 7v 7 7 f t W&ffiffi.n®Utt iz&M U ZlxZV -K71/-A (H^*-f) ±C« 

[0 0 6 1 ] 

V-b^P-A^LtnlS^pIt-^ 0 8, 1 0 9 HllCJOrefofcSe^- 

KIfrmiltfciiiilES-g-fco W#ffl«iit* 2 0 mA fc LfcR5©JR#ffl«JEIi 3 . OVT&ofc 
o 2 0mAOM7jl^m^^atSL/c|^omtt$tl^Wfe^ : ^^>' : l : ''i:^Sfi4 6 0 

[0 0 6 2] 

u^)J:^;LTML/;LED!:, 5 0mAcom»iL*l 0 0 0B#Ka*Lfc&fc|ig«o 

£-fs 1 Hi3V>TT> K-7t L7t 1 0 2JBK**L«*OG e K-fcf^&fro 

[0 0 6 3] 

&ffli0> 1 i:£v>T77 K-7t L£ 1 0 e * K-7*frv» 12 21 tLt 

, G e<D K— 7°Sfi 3 X 1 0 17 c m" 3 1 L> «fc «J WSB^fl* •? ffl 

[0 0 6 4] 

t\ ?^«Sl08 Sr^-t^TFJeO^^Rl?, jUG e K-7GaNI 1 0 

3«5jEirt»ffl**jk 0 MmZ-tttzG e K-7nlGaNil 0 3*>OTfcHU *• 

(T i) (Au) *»«UnIt-5 7?ttl 0 8*3§5jftLfco 

Lfc«Jfflia#l 2 (D^IS-iSrtpiG aN3>^ i o 7 o&®£>:£:ttt;:ii % — ^ 
W&^alSf^l^ £0^*00 7* h U 7^7 7 4 -^gM?£5pJfflL"C, * fe J« 

, Si (Pt) W& (Au) «r»»§^aWSlp*-? ^SI10 9 fc^T^ > 
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#jg 2004-153709 



^-v 7 : 10/ 



[0 0 6 5] 

ov>"C, 3 5 0 ^m^O^M^l-CIE^cOL ED^^y (c h i p) 2 0 HljrJBff U 'J 

, U— K7 1/-AJ: LEDf '7 7*2 0 ^^-fgibmif £«T-£ Sfilfc L£ 0 
[0 0 6 61 ... 

K-7V-A^^LTnil!S.tFpl!^-5 ^^m® 1 0 8,11 0 F^^JHI^fS]^^ 
o 2 0 mA<Dmif^mmimmLtz^<DmM^^^^ / &^?t^t(D^^^:i± 4 6 0 

Six, G e K-/t> K&«&ttj&*jF$fufc 0 
Jt^fll 1 

S-f, 1 Ki3^X7> K-7fc L£ 1 0 2fC^LIi«S i K- £ >ir*'Hv 

[0 0 6 7] 

$kMWl K&^X7> Y-Zft Liz 1 0 2JfK*tLS i F-T^^tW l 2 Jit 
Si O K-^S(± 3xi0 17 cnT 3 tU fM^li^SBf^ i 9 ^SB^HX tB 1" t 

[0 0 6 8 J 

&^x\ Annoy* v u v y ? 7 j -■smw-mtt ^y7->y&m*mmL 

nlt-S -y tmmi 0 8 ^Mt^f ]§G e K-7°G aNl 1 0 

3<DmW*mitiZ*ttz 0 mmZ^ttzG e N/'nlGaNI 1 0 3 0iICIi ( 

(Ti) ii^i (Au) S:«lL^nIt-5 7^1Il 0 8^MLfc o 

2c9OT£&-f pSG aNn/^nil 0 7 O§EM<0:£:f£K«4, — fig 

, s& (p t) (au) *mmz^tzmMMp*~< ost^yny 

^"fflWlIl l 0 £?£j£L*:o 
[0 0 6 9] 

3 5 0 // m^O^pMtltriE^^O LEDf (c h i p) 20 Kaffir U U 

, y- i 0 LEDf-y -/2 0 ^HM******-?* t tz a 

[0 0 7 01 

K-7 y?W&l 0 8,11 0 WJrjR^rrtlH*^ 

IEi!)m^*iiiiS-efc 0 JE#|Rj«ffifc2 OmAfc LfcRJ«JIB3frfa*Efi2. 9VT-*o£ 
o ttz, 2 0 mAOJW^ra*i«*ai*L^lliOfflJWS^4WfeW»56«^^ilfe«tt 4 6 0 

Jfctfcfll 2 

*>7> K-^GaNf 1 0 2 A l NAy7r±l:||i^l©G e 

K-T'GaNl 1 0 3 fcJ&ftU JBHMfcft*»*&J!l «9 ffi-f £ -CHJfeflJ 1 i: ra«fcfr o fc« 
Sift 1 3 2 t l^iO^ft-e^g^M, 'J-F7 1/-A1^8I, HfiRfcfrV* 

, LEDiftSLfc, *<nm2k, m-Jj&}mm%2 OmAt LfcBM>JI|B#flj«JEWt2. 9V 
-C*ofc 0 2 0 mAOJl*l^«iflE*jSi!iELfclSofflStS^*Wfe*l5jfeo*^S 

{±4 6 0 nmt-io/; a HH^iaj«a 2 0 m AiimBfO^tti: LT, — jRWiflf^*^ 

[0 0 7 1 ] 

iOJ: 9 Kl LTffcSlLifcL E DtC, 5 OmA^H 0 0 0 Bf^ii® Lfc&fcTO© 
«IS&**ltLfct£%, #&3fe©MMt3mWte'|£TLTV»fc 0 lO^AiimS-^-5 
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^-v 5 : 11/E 



[MH±<a?lJffloTfg1£] 
[0 0 7 2 ] 

[0 0 7 3 1 

[0 4] »fiJ2 {ifB^OL EDO^B^U-e^^o 

[0 0 7 4] 

1 0-LED 
2 0 -LED 
1 1 

1 2 -m#jt# 

1 3 

1 0 1 -tfrA&iE 

1 0 2 -T> K-7*G a Nil 

1 0 3 -G e £ K-7LfcnfflG a N/f 

1 0 4-nII nGaN^7? KJI 

1 0 6 - p MA 1 G a N * 9 » KJf 

1 0 7-pIG aNn>-^ hJi 

10 8 v 

10 9 -pit- 5 y^ti 

1 1 O-pi^Vy'-f K 

1 1 2-S i £ K-^LfcfiK-^T*Ji 

1 2 2 -G e & K-7Lfcfi K — T'TfibS 
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✓v? — ^/ 



mm 

[HI] 



1 
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[02] 

H2 ^108 




109 
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3/ 
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^\ — v 



5/E 



a 5 J 



r 



^^^^^^^^^^^^^^ 



13 




V 
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— Z/ 



1/ 



[mi 
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1/E 



m m a 



ft £ 



[ 0 0 0 0 0 2 0 0 4] 
19' 90^ 8^2 70 

3C j£ IB r£ 1TI l 3f 9f 



ffiiiE*-^ miiE#2 0 0 5 - 3 0 2 9 4 5 5 



